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(54) Improved gearwheel of composite structure to control the gripper straps in looms and 
method for the construction thereof 



(57) The invention concerns a geanfvheel of com- 
posite structure to control the motion of the gripper 
straps in looms, arKi a method for the construction 
thereof. Said geanwheel comprises a composite carry- 
ing structure* obtained by sandwich interposition of a 
disk (1) of higNy resisting light material between two 
disks (2) of cart)on f t)re^ or of f it>efglass» or of a metallic 



film, and a drcular metal toothing (3, 3a) applied along 
the periphery of said disk (1) of highly resisting light 
material, the bond between said disks (1. 2) and with 
said metal toothing (3. 3a) being ensured by a synthetic 
resin (4). 
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Description 

The present invention relates to an improved gear- 
wheel to control the nrK)tion of the gripper straps In 
weaving looms, tn particular, the Invention concerns the 
composite structure of said geanwheel and the method 
to obtain the sama 

As knownp in modem textile machines - due to the 
very high speeds and the consequent high Inertias 
involved - consideral)ie problems often arise for what 
concerns the wear of the gripper straps and the wear of 
the gearwheels controlling their back and forth motion 
inside the shed. These problenDS have since long been 
liacedp on one hand, mainly by carefully studying the 
geometries of the gearwheel teeth and of the strap slots 
engaging therewith and. on the other hand, by suitak)ly 
selecting the materials used for the construction of the 
gean^rheeis and of the gripper straps. Inspiteofthts^the 
solutions adopted up to date are still not fully satisfiac- 
tory 

The fundaments reQuirements having to be satis- 
fied by the etxNe geanwheete mairdy involve resistance 
to wear, lightness, dimensional stabiPrty and a high rigid- 
ity, some of these characteristics being in contrast 

Up to a while ago, to satisfy these requirements the 
gearwheels were nonnaily obtained by moulding or 
casting of light alloys, or of synthetic pla^ materials of 
different types: if, on one hand, such materials are suffi- 
ctentiy light as not to produce any excessive monrtents 
of inertia in the gearwheel, on the other fmnd th^ often 
suffer from scarce resistance to wear, from an exceed- 
ingly low coelfiderrt of elasticity, and from an insufficient 
dimensional stability. 

A first attempt to render compatible the cfiflerent 
contrasting characteristics of tftese gearwheels is that 
disclosed in US-A-4.696.200. This patent proposes a 
gearwheel of composite structure, produced with a syn- 
thetic plastic material apt to guarantee its lightness, 
wherein the toothing is formed from sfteet ntetal - a suf- 
f icientiy stiff and wearproof material - suitably punched, 
bent and applied along the periphery of the plastic 
wheel. 

Nevertiieless, e^ said solution is not optimal, 
since the plastic material from wfttch the wheel is pro- 
duced is not apt to provide an adequate rigidity arxl 
dimensional stability and. furthermore, tite combination 
of the sheet m^ fonming the toothing, with the wheel 
body of plastic material, may give rise to defects. 

In actual feet, tiie solution proposed in the above 
patent has the merit to have disclosed the possibility of 
adopting a composite structure, but is still tied to con- 
ventional concepts and technologies wtiich are not apt 
to fully profit from the advantages provided compos- 
ite structures. 

The object of the present invention is to thus over- 
conrte ttie drawbacks of known technique. t)y supplying 
a geanwheel of improved composite structura 

SakI object is reached with a geanwheel to control 



the motion of the gripper straps in looms, which com- 
prises a composite candying structure obtained by sand- 
wich interposition of a disk of NgNy resisting light 
nr^enal between two disks of cark)on fibre, or of fber- 

5 glass, or of a metallic film, and a circular metal toothing 
applied along the periphery of said cBsk of highly resist- 
ing light material, the k>ond between said disks and with 
saki metal toothing being ensured tsy a synthetic resin. 
The invention also supplies a method to constnjct a 

10 geanwheel of composite structure to control the motion 
of the gripper straps in looms, accordng to which a 
metal toothing is placed into a circular die. along its 
periphery, into the die there being positioned two disks 
of carbon fibre, or of fiberglass, or of a metallic film, witti 

IS the interposition of a disk of highly resisting light mate- 
rial, arxl a syntfietic resin being subsequentiy injected 
into the die, so as to inpregnate saki disks and to at 
least partially fill tiie grooves formed between the teeth 
of the metal toothing and the spaces between said teeth 

20 andthecfisksof cartxmfibra 

Ftjrther characteristics and advantages of the 
present invention will anyhow be more evident from the 
following detailed desaiption of son^ preferred embod- 
iments thereof, given k>y way of example and illustrated 

25 onihe accon^panying drawings, in which: 

Rg. 1 is an exploded perspective view of tiie gear- 
wheel according to the invention, placing in evi- 
dence its structural composition; 
30 Rg. 2 is an exploded longitucfinal section and cross 
section (B-B) view of the geanwheel shown in fig. 1 . 
illustrating in particular a first embodiment of its 
toothing; 

Rg. 2A is a variant of the first embodiment of the 
35 toothing of the gearwheel shown in fig. 1 ; and 

Rg. 3 is a section view, similar to that of fig. 2. of a 
second embodiment of tiie gearwheel according to 
tiie invention. 

40 As shown in fig. 1. the geanwheel of the present 
invention consists of a round core in the form of a disk 1 
of highly resisting light material - for example a low-den- 
sity nricrocellular synthetic material • to the contour of 
whk:h there is associated a sheet metal toothing 3. and 

46 of two disks 2 of cartx>n fit>re t)etween which is inter- 
posed the disk 1 . 

A synttietic resin 4 - preferably a tiiermosetting 
resin, such as an epoxy resin - keeps tiie above ele- 
ments borKled together, after hardening by polymeriza- 

50 tion obtained with a known-type treatmertt. fa example 
thermopolymerization. 

In the emtxxiiment shown in fi^ 1 and 2. the disk 
1 has a circular siTKX>tii contour, and the sheet metal 
toottiing 3 is suitably shaped and is associated thereto 

ss through a filling of resin 4 (which, in tt)e expkxled view 
of fig. 1. is inproperly illustrated as a separate element 
la). 

In the variant of this embodiment, shown in fig. 2A, 
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the disk 1 has instead a toothed contour, along which 
the suitably shaped sheet metal toothing 3 is directly 
applied and then anchored by means of the resin 4. 

Finally, in the second embodinrtent of the gearwheel 
shown in ftg. 3» the disk 1 has again a circular smooth 
contour, along which there is applied a circular metallic 
toothed prohle 3a with solid te^. which is then out- 
wardly sealed with resin 4. 

The disk 1 of synthetic material ^ usually obtained 
by shearing - or other typ)e of machining - from a plate or 
slab» and the disks 2 of cartx)n fibre are pr^erably 
obtained by beir^ cut out from a fabric pre-soaked in 
said fibre. 

Preferably, as shown in ftgs. 2 and 3. the resin 4 
partially fills the grooves fbnned between the teeth, so 
as to create a positive bond between the sheet metal 
toothing 3 - or toothed profile 3a - and the cae disk 1. 
For this purpose, the disks 2 have a diameter substan- 
tially conresponding to the root diameter of the finished 
gean^^heel teeth, and thus slightly wkier tf^ the teeth 
base diameter of the core disk 1 ; this allows to form con- 
tairvnent walls for the epoocy resbi filling the grocwes 
between the teeth. Furthermore > as can be seen from 
the cross sections B- B of figs. 2, 2A and 3 - the profile of 
the toothings 3 and 3a. to t>e associated to the disk 1, is 
tapered at ttie base, so as to bury in the most efficient 
way the teeth in ttie resin 4. 

The gearwheel thus obtained fully accomplishes 
the objects of the present invention, in that it prcvkies a 
perfect rigxtity and dimensk)nal stabtlrty, with a great 
lightness - substantially determined by the composite 
sandwk:h structure with c£tft)on fbre - as well as a suffi- 
cient wear resistance^ ensured by the sheet metal tooth- 
ing meant to act directty on the gripper strapi 

According to a preferred embodiment of the inven- 
tion, the gearwheel can be made e^ lighter by forming 
holes 5 into the thickness of the disk 1 and of the two 
disks 2. Such holes can be formed, for example, by 
punching after hardening of the restn. The same tech- 
nk)ue could be used to form a central through hole 6 in 
order to key the geanwheel on its support shaft (not 
shown). 

Alternatively ■> so as not to interrupt the continuity off 
the cartxn ntxes - the holes 5 in the two disks 2 couki 
be formed, before hardening off the restn. by suitably 
wklening the meshes of the carbon fibre according to 
known techniques. 

Moreover, the bond between tiie disks 2 and the 
core disk 1 oouk) be further ensured by means of rivets, 
obtained thanks to hardening by potynierization of the 
resin penetrated into tiny holes 7 formed, in suitable 
positions, into the disk 1 and into the two disks 2. 

The geanAfheel according to the present invention 
can be constructed using the following method. 

Afirstcfisk2Gl cart)onfit)re^ orofffoerglass, is intro- 
duced into a suitable substantially circular die. The 
metal toothing is then inserted into the die and caused 
to adhere to its suitably shaped periphery. Subse- 



quently, also the core disk 1 and the second disk 2 are 
placed therein. The die is then closed and epoxy resin 
(or another synthetfo resin) is injected therein, so as to 
impregnate the two disks 2 and the core disk 1 , and par- 

5 tially fill the grooves formed between the teetii off the 
metal toothing and the spaces between said teeth and 
the two disks of carbon fibre. A suitable tiiennal treat- 
ment is finally carried out on the die to cause the ther- 
mosetting of the resin and complete its polymerization, 

10 so that it may possess the required mechanical charac- 
teristics. 

According to a preferred embodiment, lightening 
holes 5 are then also formed into the thickness off the 
disks 1 and 2. 

fs It is anyhow understood that the Invention is not lim- 
ited to the particular embodiments de8Crit)ed hereto- 
fbre, which merely represent non-limrting examples of 
its scope, but that a number of variants can be intro- 
duced, all witiiin reach of a person skilled in the art. 

20 ivithout thereby departing from the scope of the ^nv(er^ 
tionHself. 

In particular, though reference has preferably been 
made to disks 2 of cartx>n fibre, it is possible - by suita- 
bly ^justir^ tiie thicknesses and using a suitat)le syn- 
25 thetic resin - to adopt also disks of fiberglass, or other 
light fibres, or disks of a metallic film or off light metal 
alloys, already known in the technology of composite 
laminates. 

The same applies to the disk 1 which, instead of 
30 being made from a fowKJensity microcelluiar synthetic 
material, could be obtained - witii equally good results - 
from a light material (either synthetic or papery, or even 
a light meial alloy) having a transversal honeycomb 
structure. 

35 Furthermore, the tootiitng of the central disk 1 could 
be made from plastic material, instead of being formed 
by a suitably shaped metal sheet In tiiis case, the tooth- 
ing would be obtained by injecting a surtafc)le synthetic 
material onto the wheel already formed. This more eco- 

40 nomic geanwheel structure would provkie all tiie advan- 
tages off the gearwheel according to tiie present 
invention, except for the inconvenience of a considera- 
bly shorter Irfe period of the wheel itself. 

46 Claims 

1. Gearwheel to control tiie motion of the gripper 
straps In fooms, characterized in that it comprises a 
composite canning structure, obtained by sandwich 

so interposition of a disk (1) of highly resisting light 
material t>etween two disks (2) of carbon fibre, or of 
fberglass, or of a metallic film, and a circular metal 
toottiing (3. 3a) applied along the periphery of said 
cSsk (1) of highly resisting light material, the bond 

55 between said disks (1.2) and Witt) saki metal tootiv 
ing (3, 3a) being ensured by a synttietic resin (4). 

2. Geanwheel as in daim 1), wherein saki disk (1) off 
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highty resisting light material is made from a tow- 
density microcellutar synthetic material. 

3. Gearwheel as in daim 1), wherein said disk (1) of 
highly resisting light material is made from a light s 
material having a transversal honeycomb structure. 

4. Geanitfheel as in daim 3), wherein said material is a 
light alloy. 

10 

5. Geanvheei as in claims 1) to 4), wherein said resin 

(4) partially englobes said metal toothing (3), filling 
the grooves formed t)etween the teeth and said 
disks (2) of cartxjn fibre or of fiberglass. 

IS 

6. Gean^fheel as in claims 1) to 5), wherein said disk 
(1) of highty resisting light material has a smooth 
contour, and said metal toottting 0) is tomr^ by a 
suitably shaped metal sheet associated to the 
smooth contour off sakl disk (1). 20 

7. Geanfvheel as in claims 1) to 5)» vifherein said disk 
(1) of highty resisting light material has a toothed 
contour, and sso6 nrretal toothing 0) is formed by a 
suitably shaped metal sheet adhering to the 25 
toothed contour of said disk (1). 

& Geanivhee) as in claims 1) to 5), wherein said disk 
(1) of highly resisting light material has a smooth 
contour, and said metal toothing is formed by a dr- 30 
cular metallic toothed profile (3a) with solid teeth 
adhering to the smooth contour off s^d cKsk (1). 

9. Gearwheel as in daims 6) to B), wtierein sakl metal 
toothing (3). or said toothed profile (3a), are tapered 3s 
at the base. 

10. Geanvheei as in any one of the previous daims* 
wherein sakl disks (1. comprise lightening holes 

(5) . 40 

11. Qeanwheel as in daim 10). wherein sakl lightening 
holes (5) arefbrmed by punching. 

12. Method to construct a geanivheel of composite 46 
structure to control the motion of the gripper straps 

in loonre. characterized in that a metal toothing (3. 
3a) is placed into'a drcular die; atong its perq^hery. 
into the die there being po6ttk)ned two cfisks (2) of 
carbon fbre, or of fiberglass, or of a metallic film, so 
with the interposition of a cfisk (1) of highly resisting 
light material, and a synthetic resin (4) bang suk)se- 
quentty injected into the cfie, so as to impregnate 
said disks (1, 2) and to at least partially fill the 
grooves fonned between the teeth of the metal ss 
tootNng (3. 3a) and the spaces between sakl teeth 
and the cfisks (2) off carbon fibra 



13. Method as in claim 12), wherein lightening holes (5) 
are moreover formed into the thickness of said 
cfisks (1,2). 



30 



4 



12/27/2005, EAST Version: 2.0.1.4 



EP 0874 074 A1 




5 



12/27/2005, EAST Version: 2.0.1.4 



EP 0874 074 A1 




\lini20QS, EAST Version: 2.0.1.4 



EP0874074A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Numb«r 

EP 98 10 7055 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category! 



Citation of document with indication, where appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (tnt.Cl.6) 



A 
A 

A 



EP 0 751 246 A (PICANOL) 2 January 1997 

* claim 1; figures 1,2 * 

EP 0 504 803 A (SOMET) 23 September 1992 

* abstract; figure 3 * 

6B 2 039 662 A (FUG) 13 August 1980 

* abstract; figure 1 * 

6B 1 510 792 A (MACKIE) 17 May 1978 

* page 1, line 78 - line 84; figure 1 * 



The present search report has been drawn up for alt ciaims 



1,7,10 
1.7.12 



1.4,6, 
10,11,13 



10,11 



D03D47/27 
F16H55/06 



TECHNICAL RELDS 
SEARCHED (tntCI.6) 



D03D 

F16H 



THE HAGUE 



Dat» otoomptottonol tha samett 

15 July 1998 



Boutelegier, C 



CATEGORY OF OTED DOCUMENTS 

X : petticulariy r9tov«rrt if takan alone 

Y : partfoilarly ratovant if combined wlh anothar 

documant 01 tha aanta calagofy 
A I tadviological tMcttgraund 
O : non-wrman diadoaura 
P 1 feUannadiata documant 



T : thaory orprtncipia underlying tha invention 
E : aarliar patent document, bUt publiahad oa or 

attar the iBlrig date 
0 : documant dtad in ttie application 
L : document cited for other raasona 



& : member of tha same patent tanvfy, corresponding 
document 



7 



12/27/2005, EAST Version: 2.0.1.4 



PUB-NO: 



EP000874074A1 



DOCUMENT-IDENTIFIER: EP 874074 A1 



TITLE: 



Improved gearwheel of composite structure to control the 
gripper straps in looms and method for the construction 
thereof 



PUBN-DATE: 



October 28, 1998 



INVENTOR-INFORMATION: 
NAME 

CASAROTTO, GIUSEPPE 



COUNTRY 



INT-CL (IPC): D03D047/27, F16H055/06 
EUR-CL (EPC): D03D047/27 ; F16H055«)6 



ABSTRACT: 

CHG DATE=1 9990905 STATUS=0> The invention concerns a gearwheel of composite 
structure to control the motion of the gripper straps in looms, and a method 
for the construction thereof. Said gearwheel comprises a composite carrying 
structure, obtained by sandwich interposition of a disk (1) of highly resisting 
light material between two disks (2) of carbon fibre, or of fiberglass, or of a 
metallic film, and a circular metal toothing (3, 3a) applied along the 
periphery of said disk (1) of highly resisting light material, the bond between 
said disks (1 , 2) and with said metal toothing (3, 3a) being ensured by a 
synthetic resin (4). <IMAGE> 



KWIC 

Document Identifier - DID (1): 
EP 874074 A1 



12/27/2005, EAST Version: 2.0.1.4 



